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(54) ADHESIVE TAPE PIECE STICKING DEVICE 

(57) An adhesive tape piece sticking device (1 4) for 
sticking a double-coated adhesive tape piece to a ciga- 
rette paper (P) has a motor (52) for rotating a reel (32) 
that takes up a tape band (T) delivered from a tape roll 

(58) . A guide block (66) for projectingly guiding the tape 
band toward the paper (P) and a lift guide unit (68) are 



arranged in the middle of a take-up path for the tape 
band. The sticking device slides as a whole with a tape 
piece positioned between an edge (70) and a guide 
plate (74), thereby pressing the tape piece against the 
paper. Further, the lift guide unit is lowered to separate 
the mount from the tape piece that is stuck to the paper. 
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Description 
TECHNICAL FIELD 

[0001] The present invention relates to a sticking de- 5 
vice for sticking a double-coated adhesive tape piece, 
which is used to connect webs, to one of the webs. 

BACKGROUND ART 

10 

[0002] In a cigarette manufacturing machine, cut to- 
bacco is wrapped up in a paper that is supplied from a 
paper supply device, whereby a cigarette rod is formed. 
Accordingly, the paper must be supplied continuously 
lest this wrapping operation be interrupted. Normally, is 
therefore, the paper supply device is furnished with two 
reels such that, when the working paper remaining on 
one reel is scarce, a new paper delivered from the other 
can be connected to the working paper. Generally, in 
this paper connection, the leading end of the new paper 20 
and the trailing end of the working paper are connected 
by means of a double-coated adhesive tape piece that 
is previously stuck to the leading end of the new paper. 
[0003] In the manufacture of filter cigarettes in which 
filters attached to cigarettes by means of tip papers, the 25 
tip papers may be connected to one another by means 
of double-coated adhesive tape pieces to facilitate con- 
tinuous supply of the tip papers, in some cases. 
[0004] Conventionally, a device described in Jpn. Pat. ; 
Appln. KOKAI Publication No. 9-40270 is used to stick 30 
double-coated adhesive tape pieces to webs, such as 
papers, tip papers, etc. This adhesive tape supply de- 
vice comprises a guide mechanism for guiding an ad- 
hesive tape band (hereinafter referred to as tape band) 
so that one of double-coated adhesive tape pieces on 35 
a mount of the tape band faces a web, and a push mech- 
anism for moving a push member opposed to the web 
toward the web. The double-coated adhesive tape piece 
is pressed against the web to be stuck to it by means of 
the push member. 40 
[0005] According to this adhesive tape supply device, 
the entire tape piece is pressed against the web by 
means of the push member in sticking the tape piece to 
the web, so that the possibility of the web being dislo- 
cated from a given position or wrinkled is lowered. Thus, *s 
the aforesaid adhesive tape supply device has an ad- 
vantage in being able to stick tape pieces to highly flex- 
ible thin webs, such as papers, tip papers. 
[0006] In sticking a double-coated adhesive tape 
piece of an adhesive tape band to a highly flexible thin 50 
web by means of this adhesive tape supply device, how- 
ever, the adhesive tape band sometimes cannot be 
smoothly separated from the web after the tape piece is 
stuck. In this case, the web cannot be transported from 
a tape piece sticking position to a web connecting posi- 55 
tion, so that continuous supply of the web is retarded. 



DISCLOSURE OF THE INVENTION 

[0007] The object of the present invention is to provide 
a sticking device capable of securely sticking one of 
double-coated adhesive tape pieces on a mount of an 
adhesive tape band to a web and securely separating 
the adhesive tape band from the web. 
[0008] In order to achieve the above object, according 
to the present invention, there is provided an adhesive 
tape piece sticking device that sticks a double-coated 
adhesive tape piece to a web in a web path section de- 
fined by a guide element and constituting a part of a web 
path. 

[0009] The adhesive tape piece sticking device ac- 
cording to the present invention comprises: a delivery 
section for delivering an adhesive tape band composed 
of a mount and a plurality of double-coated adhesive 
tape pieces provided thereon; a guide section including 
first and second guide units arranged for relative move- 
ment toward and away from each other along the web 
path section and for relative movement relative to the 
guide element in a direction across the web path sec- 
tion, said first and second guide units serving to guide 
the adhesive tape band from the mount side thereof and 
form a projecting region with a variable region length in 
an adhesive tape band path, said projecting region pro- 
jecting toward the web path section in the direction 
across the web path section, extending along the web 
path section, and permitting one of the double-coated 
adhesive tape pieces to be positioned in said projecting 
region; a first drive section for relatively moving the first 
and second guide units and the guide element toward 
and away from one another in the direction across the 
web path section; and a second drive section for rela- 
tively moving the first and second guide units toward and 
away from each other along the web path section. 
[001 0] According to the sticking device of the present 
invention, the first and second guide units of the guide 
section form the projecting region in the adhesive tape 
band path, and adhesive tape band runs as the delivery 
section is driven. The drive of the delivery section is 
stopped if, for example, the outermost one (on the low- 
est-stream side) of the double-coated adhesive tape 
pieces on the mount of the adhesive tape band is situ- 
ated in the projecting region. Then, the first drive section 
is actuated so that the first and second guide units and 
the guide element relatively move toward one another 
in the direction across the web path section, and the 
double-coated adhesive tape piece that is situated in the 
projecting region is brought entire into contact with the 
web that stands still in the web path section, whereupon 
the double-coated adhesive tape piece is stuck to the 
web. Subsequently, the second drive section is actuated 
so that the first and second guide units relatively move 
toward each other along the web path section. As the 
two guide units move toward each other, the projecting 
region is shortened in length, so that the portion of the 
mount of the adhesive tape band having so far been in 
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the projecting region is driven out of the projecting re- 
gion. Thus, this mount portion moves away from the web 
path section in the direction across the web path section, 
so that it is separated from the double-coated adhesive 
tape piece that is stuck to the web. In sticking one of the 
double-coated adhesive tape pieces to the web, in this 
manner, the double-coated adhesive tape piece and the 
mount can be separated from each other securely and 
smoothly. 

[001 1] Preferably, according to the present invention, 
the guide section includes a guide section body movable 
toward and away from the guide element in the direction 
across the web path section. The second guide unit is 
fixed to the guide section body, and the first guide unit 
is supported on the guide section body for movement 
relative to the guide section body along the web path 
section. The first drive section moves the guide section 
body toward arid away from the guide element in the 
direction across the web path section, and the second 
drive section moves the first guide unit toward and away 
from the guide section body along the web path section. 
[0012] According to this preferred mode, the configu- 
rations of individual parts of the sticking device that are 
associated with the relative movement of the first and 
second guide units and the relative movement of the two 
guide units and the guide element and the drive control 
sequence therefor are simplified. 
[0013] Further preferably, the guide section includes 
a first guide roller located on the upstream side of the 
projecting region in the adhesive tape band path and 
rotatably supported on the guide section body in a po- 
sition opposite from the web path section with respect 
to the projecting region in the direction across the web 
path section, a base block supported on the guide sec- 
tion body for movement relative to the guide section 
body along the web path section, and a second guide 
roller located on the downstream side of the projecting 
region in the adhesive tape band path and rotatably sup- 
ported on the base block in a position opposite from the 
web path section with respect to the projecting region in 
the direction across the web path section. 
[0014] According to this preferred mode, the project- 
ing region can be securely formed in the adhesive tape 
band path, and the travel of the adhesive tape band from 
the upstream side of the projecting region to the same 
region and the travel of the adhesive tape band from the 
projecting region to the downstream side thereof can be 
carried out smoothly 

[0015] Preferably, the plurality of double-coated ad- 
hesive tape pieces are stuck to the mount beforehand 
at spaces from one another in the longitudinal direction 
of the adhesive tape band. 

[0016] According to this preferred mode, a plurality of 
double-coated adhesive tape pieces can be arranged 
on the mount without providing the sticking device with 
any cutting section for cutting the continuous double- 
coated adhesive tape, which are previously stuck to the 
mount, into the aforesaid plurality of double-coated ad- 



hesive tape pieces, so that the construction of the stick- 
ing device is simple. Since the given spaces are secured 
between the double-coated adhesive tape pieces, 
moreover, one double-coated adhesive tape piece can 

5 be securely positioned in the projecting region of the ad- 
hesive tape band path, this double-coated adhesive 
tape piece can be stuck to the web with reliability, and 
this double-coated adhesive tape piece and the mount 
can be securely separated from each other. 

10 [0017] Preferably, the sticking device of the present 
invention further comprises a detection unit, located op- 
posite the adhesive tape band path, for outputting a de- 
tection signal indicative of the running position of the ad- 
hesive tape band in the adhesive tape band path, and 

15 an adjusting unit for adjusting the delivery of the adhe- 
sive tape band by means of the delivery section in ac- 
cordance with the detection signal. 
[0018] According to this preferred mode, the delivery 
of the adhesive tape band is adjusted in accordance with 

20 the running position of the adhesive tape band, so that 
one double-coated adhesive tape piece can be accu- 
rately positioned in the projecting region of the adhesive 
tape band path. 

[0019] Further preferably, the plurality of double-coat- 
25 ed adhesive tape pieces have a color different from that 
of the mount. The detection unit includes at least one 
optica! sensor located opposite the adhesive tape band 
path. 

[0020] According to this preferred mode, the double- 
so coated adhesive tape pieces have a color different from 
that of the mount, so that boundary portions between 
the double-coated adhesive tape pieces and the mount 
(no-tape-piece portion or mount-exposing portion of the 
adhesive tape band) can be clearly discriminated in an 
35 optical manner. Accordingly, the running position of the 
adhesive tape band can be optically detected with high 
accuracy by means of the optical sensor. It is unneces- 
sary, moreover, to provide any special optical position 
marks between the double-coated adhesive tape piec- 
*o es, so that the configuration of the adhesive tape band 
is simple. 

[0021] Preferably, the sticking device of the present 
invention further comprises a movement restraining unit 
for temporarily restraining the movement of the adhe- 

45 sive tape band along the adhesive tape band path. 
[0022] According to this preferred mode, a substantial 
tension can be applied to the adhesive tape band by 
temporarily restraining the movement or travel of the ad- 
hesive tape band in sticking the double-coated adhesive 

so tape piece situated in the projecting region of the adhe- 
sive tape band to the web and in separating the double- 
coated adhesive tape piece and the mount from each 
other, so that sticking of the tape piece to the web and 
separation of the tape piece and the mount can be car- 

55 ried out securely. 

[0023] Preferably, the sticking device of the present 
invention further comprises a brake mechanism includ- 
ing a brake drum rotatable together with a roll of the ad- 
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hesive tape band and a brake shoe arranged in sliding 
contact therewith. The movement restraining unit in- 
cludes a pusher arranged to press the brake shoe and 
a pusher actuator for pressing the pusher against the 
brake shoe. 

[0024] According to this preferred mode, the brake 
mechanism can apply an appropriate tension to the ad- 
hesive tape band running along the adhesive tape band 
path, and the movement restraining unit can urge the 
brake mechanism to restrain the movement of the ad- 
hesive tape band in sticking the double-coated adhesive 
tape piece to the web. Thus, the construction of the 
movement restraining unit can be simplified if the stick- 
ing device is provided with the brake mechanism. 
[0025] Preferably, the sticking device of the present 
invention further comprises a control section for control- 
ling the drive of the delivery section, the first and second 
drive sections, and the movement restraining unit. 
[0026] According to this preferred mode, sticking of 
the double-coated adhesive tape piece to the web by 
means of the sticking device can be carried out auto- 
matically and securely. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0027] 

FIG. 1 is a schematic view showing a paper supply 
unit furnished with a sticking device according to 
one embodiment of the present invention; 
FIG. 2 is a front view showing the sticking device of 
FIG. 1 in detail; 

FIG. 3 is a partial enlarged view of an adhesive tape 
band; 

FIG. 4 is a schematic view showing double-coated 
adhesive tape piece sticking operation of the stick- 
ing device; 

FIG. 5 is a schematic view showing descending ac- 
tion of a lift guide unit of the sticking device; 
FIG. 6 is a partial enlarged view showing the way a 
tape piece and a mount are separated from each 
other as the lift guide unit descends; 
FIG. 7 is a schematic block diagram showing a con- 
troller of the sticking device and its peripheral ele- 
ments; 

FIG. 8 is a flowchart showing a part of a control rou- 
tine carried out by means of the controller; and 
FIG. 9 is a flowchart continued from FIG. 8 and 
showing the remainder of the control routine. 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0028] The following is a description of a wrapping pa- 
per feed unit of a cigarette manufacturing machine and 
a sticking device according to one embodiment of the 
present invention attached thereto. 
[0029] As shown in FIG. 1 , a paper suppiy unit 1 has 
first and second paper rolls 2 and 4. A first or second 



paper (more generally, web) P1 or P2 that is delivered 
from one of the two rolls 2 and 4 is run along a paper 
path (more generally, web path) that is defined by a large 
number of guide rollers, and is supplied to a wrapping 
5 section of the cigarette manufacturing machine through 
a reservoir box (not shown). In FIG. 1 , the paper path is 
represented by a full line and a two-dot chain line that 
are indicative of the papers P1 and P2, respectively. 
[0030] If the residue of the first paper P1 for the ciga- 
10 rette manufacture is scarce, the papersupply unit 1 per- 
forms automatic connecting operation to connect the 
first and second papers P1 and P2. In carrying out this 
connecting operation, a cylinder 6 is driven to raise a 
suction conveyor 8 to a position indicated by two-dot 
is chain line in FIG. 1 . Further, an up-and-down roll 1 0 low- 
ers along a guide rail 11 to change the path of the first 
paper P1 , as indicated by two-dot chain line in FIG. 1 , 
thereby avoiding interference between the first paper P1 
and a sticking device 1 4 that is jutted out from the front 
face of the paper supply unit 1 to perform operation for 
sticking a double-coated tape piece to the leading end 
portion of the second paper P2. Furthermore, a drawer 
arm 1 2 draws out the leading end portion of the second 
paper P2 from the paper roll 4, and then turns around 
an arm turning shaft, thereby positioning the paper P2 
on a suction surface of the suction conveyor 8. Then, 
the suction conveyor 8 transports the attracted paper 
P2 further downward, thereby causing the leading end 
portion of the paper P2 to face the sticking device 14. 
The suction conveyor 8 serves as a guide element that 
defines the traveling path of the paper P2. Subsequent- 
ly, the double-coated adhesive tape piece is stuck to the 
leading end portion of the paper P2 by means of the 
sticking device 14, and the leading end portion of the 
second paper P2 is connected to the trailing end portion 
of the first paper P1 by means of the double-coated ad- 
hesive tape piece. 

[0031] Since the first paper P1 is connected to the 
second paper P2 in the same manner as in the aforesaid 
case, its description is omitted. In the description to fol- 
low, the paper P 1 or P2 will be referred to as the paper P. 
[0032] The sticking device 1 4 is attached to the front 
face of the body of the paper supply unit 1 . When the 
double-coated adhesive tape piece is stuck to the paper 
P, the sticking device is jutted out from the front face of 
the paper supply unit body as aforesaid and positioned 
near the paper P that is held on the suction surface of 
the suction conveyor 8. The sticking device 14 is ad- 
vanced toward or retreated from the paper supply unit 
body by means of a conventional longitudinal slide 
mechanism that includes, for example, a double-acting 
air cylinder (denoted by numeral 93 in FIG. 7) and a slide 
rail. 

[0033] As shown in FIG. 2, the body of the sticking 
device 14 is composed of a box frame (hereinafter re- 
ferred to as body frame 20), in which front and rear wall 
plates 22 and 24, which are spaced in the depth direc- 
tion of the paper supply unit 1 and extend parallel to 
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each other, are connected to each other by means of 
upper and lower plates 26 and 28. In FIG. 2, the front 
wall plate 22 and the lower plate 28 are broken away. 
[0034] A holder 30 that Is fitted with a roll 58 of an 
adhesive tape band and a reel 32 for taking up the ad- 
hesive tape band are arranged protruding from the front 
face of the front wall plate 22 of the body frame 20. The 
holder 30 and the reel 32 are mounted on the outer end 
portions of shafts 34 and 36, respectively. These shafts 
34 and 36 extend through the front wall plate 22 and are 
rotatably supported on the front wall plate 22 by means 
of bearings (not shown), individually. 
[0035] A brake drum 38 is mounted on the inner end 
portion of the holder shaft 34 that is situated between 
the front and rear wall plates 22 and 24, and a brake 
shoe 40 is in sliding contact with the outer peripheral 
surface of the brake drum 38. The brake shoe 40 is 
pressed against the outer peripheral surface of the 
brake drum 38 with a given force of pressure by means 
of a conventional rocking mechanism that combines an 
arm 42, pin 43, tension coil spring 44, and adjusting 
plate 45. 

[0036] Overthe brake shoe 40, a single-acting air cyl- 
inder 46 is located between the front and rear wall plates 
22 and 24. A pusher 48 is attached to a piston rod of the 
air cylinder 46. If a solenoid valve for air supply that cor- 
responds to the aircylinder46, out of a required number 
of solenoid valves that constitute a solenoid valve unit 
91 , is opened under the control of a solenoid valve driver 
90c (FIG. 9) of a controller 90 of the sticking device, air 
is supplied from an air source 92 to a cylinder chamber 
of the air cylinder 46 so that the piston rod of the air 
cylinder 46 extends, whereupon the pusher 48 engages 
and presses the brake shoe 40. In the operation for 
sticking the double-coated adhesive tape to the paper 
P, for example, therefore, the push force of the brake 
shoe 40 can be made higher than that of an ordinary 
one by driving the air cylinder 46 in the aforesaid man- 
ner. As this is done, the brake shoe 40 applies a braking 
force greater than an ordinary one to the brake drum 38, 
so that the roll 58, which is integral with the brake drum 
38, is restrained from rotating, and the adhesive tape 
band wound on the roll 58 is restrained from moving. 
Thus, a substantial tension can be applied to an adhe- 
sive tape band T (FIG. 3) that is formed of a mount D 
and a large number of double-coated adhesive tape 
pieces A thereon, and sticking of each tape piece A to 
the paper P and separation of the tape piece A and the 
mount D can be carried out securely. 
[0037] The pusher 48 and the air cylinder (pusher ac- 
tuator) 46 constitute a principal part of a movement re- 
straining unit that is actuated temporarily to restrain the 
movement of the adhesive tape band T under the control 
of the controller (control section) 90. 
[0038] A toothed pulley 50 is mounted on the inner 
end portion of the reel shaft 36. A stepping motor 52 is 
located between the front and rear wall plates 22 and 
24, and a toothed pulley 54 is mounted on an output 



shaft (not shown) of the motor 52. A toothed belt 56 is 
passed around and between the toothed pulleys 52 and 
54. A one-way clutch, not shown, is inserted in a bearing 
of the reel shaft 36, whereby the reel 32 is restrained 
5 from rotating reversely. When the motor 52 is rotated in 
this arrangement, the adhesive tape band T is wound 
up on the reel 32 on the shaft 36. 
[0039] The tape roll 58 is held on the holder 30, as 
indicated by two-dot chain line in FIG. 2, and the adhe- 

10 sive tape band T is drawn out of the tape roll 58. As 
shown in FIG. 3 and as mentioned before, the adhesive 
tape band T is formed of the belt-shaped mount D and 
the double-coated adhesive tape pieces A that continu- 
ously range thereon. One side of each individual tape 

15 piece A is stuck to and held on the mount D. Given spac- 
es L (e.g., about 2 mm) are secured between these con- 
tinuous tape pieces A. The tape pieces A have a color 
different from that of the mount D. In the tape roll 58, the 
adhesive tape band T is wound in a manner such that 

20 the row of the tape pieces A is located inside the mount 
D, so that the tape pieces A are never exposed to the 
outside until the tape band T is drawn out as illustrated. 
[0040] A guide pin 59 and a lower guide roller (first 
guide roller) 60 are arranged side by side near the holder 

25 30, and constitute an upstream portion of a tape band 
path. The guide pin 59 and the lower guide roller 60 are 
rotatably supported on the front wall plate 22 of the body 
frame 20. The tape band T drawn out of the tape roll 58 
is guided by and extend horizontally between the guide 

30 pin 59 and the lower guide roller 60, and is then bent 
upward along the lower guide roller 60. Between the 
guide pin 59 and the lower guide roller 60, two optical 
sensors 62a are located under the tape band path so as 
to adjoin each other along the same path and face a 

35 tape piece sticking surface of the tape band. These op- 
tical sensors 62a constitute a detection unit 62 (FIG. 7) 
that detects the boundary between each tape piece and 
the mount from the tape piece sticking surface side and 
outputs a detection signal that is indicative of the running 

40 position of the tape band in the tape path. 

[0041] An upper guide roller 64 is located nearthe reel 
32. The tape band T is guided from the lower guide roller 
60 toward the upper guide roller 64, further guided from 
the reel 32 via the upper guide roller 64, and taken up 

*5 by means of the reel 32. 

[0042] If the aforesaid motor 52 is driven, the reel 32 
can be rotated in the take-up direction, whereby the tape 
band T can be delivered from the tape roll 58. Thus, the 
motor52 and the holders 30 and 32 constitute a principal 

so part of a delivery section for delivering the tape band T. 
[0043] A guide section of the sticking device 14, which 
serves to define the tape band path, includes the guide 
pin 59 and the guide rollers 60 and 64 as its principal 
part. The guide section includes a guide block 66 and a 

55 lift guide unit 68 that are arranged between the guide 
rollers 60 and 64. The guide block 66 and the guide unit 
68 define an intermediate portion of the tape band path 
that faces a path section (more generally, web path sec- 
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tion) that forms a part of the paper path. In this paper 
path section, the double-coated adhesive tape pieces 
are stuck to the paper P. As illustrated by way of example 
in FIG. 1 , the paper path is defined by a large number 
of guide rollers that include the up-and-down roller 10. 
When the paper is connected, the paper path section is 
defined by the suction surface of the suction conveyor 8. 
[0044] The sticking device 14 can not only advance 
toward or retreat from the front face of the paper supply 
unit 1, as mentioned before, but also move toward or 
away from the paper P as a whole. More specifically, the 
body frame 20 of the sticking device 14 can be slid in 
the horizontal direction with respect to the paper supply 
unit 1 , as indicated by an arrow in FIG. 2, by means of 
a horizontal slide mechanism that is composed of, for 
example, a conventional double-acting air cylinder (de- 
noted by numeral 94 in FIG. 7) and a slide rail. 
[0045] The body frame 20 of the sticking device 14 
functions also as a guide section body that supports the 
aforesaid guide block (second guide unit) 66 and the lift 
guide unit (first guide unit) 68. The aforesaid horizontal 
slide mechanism for sliding the body frame 20 with re- 
spect to the paper supply unit 1 constitutes a first drive 
section that relatively moves the guide section body 
(guide block 66 and guide unit 68) and the suction con- 
veyor 8, which defines the paper path section, toward 
and away from each other in a direction across the paper 
path section (preferably, direction perpendicular to the 
path section). 

[0046] Instead of using the aforesaid horizontal slide 
mechanism, an assembly that includes the cylinder 6 
and the suction conveyor 8 may be designed for hori- 
zontal movement with respect to the body frame 20 so 
that the paper on the suction conveyor (guide element) 
8 and in the paper path section can be horizontally 
moved with respect to the guide section body. 
[0047] In the present embodiment, the guide block 66 
is fixed to the front wall plate 22 of the body frame 20, 
and the lift guide unit 68 is supported for movement with 
respect to the guide block 66 by means of the front wall 
plate (guide section body) 22. 

[0048] As shown in FIG. 2, the front wall plate 22 is 
provided with rectangular notch 72 on the side of the 
paper P in an intermediate position with respect to the 
height direction of the plate, and the lift guide unit 68 is 
located in the notch 72. The lift guide unit 68 includes a 
base block 78, which is supported for up-and-down mo- 
tion on the front wall plate 22 by means of a guide rail 
(not shown) on the front wall plate 22, for example, and 
a guide plate 74 and a guide roller (second guide roller) 
76 mounted on the base block 78. 
[0049] The rear wall plate 24 is provided with a dou- 
ble-acting air cylinder 80 situated behind the lift guide 
unit 68, and a piston rod 82 of the air cylinder 80 and 
the aforesaid base block 78 are connected to each other 
by means of a connecting plate 84. As the piston rod 82 
extends or contracts, therefore, the lift guide unit 68 can 
descend or ascend for the stroke of extension or con- 



traction in the notch 72. Further, a speed control mech- 
anism is incorporated in the air cylinder 80. The air cyl- 
inder 80 and the base block 78 constitute a principal part 
of a second drive section that causes the guide block 

5 66 and the lift guide unit 68 relatively to move toward 
and away from each other along the paper path section. 
[0050] The guide block 66 has, on it outer end, an 
edge 70 that protrudes form the paper-side end face of 
the body frame 20 toward the paper P. The edge 70 is 

10 situated in a position that projects from the paper-side 
end face of the body frame (guide section body) 20 to- 
ward the paper P, as viewed in the horizontal direction 
of the sticking device 14, so that it is located in a paper- 
side horizontal position with respect to the lower guide 

15 roller 60. The guide plate 74 of the lift guide unit 68 is 
located so that its distal end is situated in the same hor- 
izontal position as that of the edge 70, and the guide 
roller 76 of the lift guide unit 68 is situated in a horizontal 
position a little nearer to the paper than the lower guide 

20 roller 60 is. 

[0051] The edge 70 of the guide block 66 and the 
guide plate 74 of the lift guide unit 68 both have a given 
width corresponding to the width of the tape band T, and 
can guide the tape band T from the side of the mount D. 

25 [0052] In the tape band path, the tape band T extends 
diagonally upward from the lower guide roller 60 to the 
edge 70 located on the downstream side of the roller 60, 
and is located horizontally outside the paper-side end 
face of the body frame 20 at the edge 70. Then, the tape 

30 band T extends vertically upward from the edge 70 to 
the distal end of the guide plate 74 without substantially 
changing horizontal position. At the distal end of the 
guide plate 74, the tape band T is sharply bent horizon- 
tally inward to be directed to the guide roller 76. Thus, 

35 the tape band T projects toward the paper P in a region 
between the edge 70 of the guide block 66 and the distal 
end of the guide plate 74 of the lift guide unit 68. 1 n other 
words, the guide block (second guide unit) 66 and the 
lift guide unit (first guide unit) 68 form, in the tape band 

40 path, a projecting region that projects toward the afore- 
said paper path section in a direction across the path 
section and extends along the path section. Preferably, 
the projecting region projects in a direction perpendicu- 
lar to the paper path section and extends parallel to the 

45 tape piece sticking surface of that paper portion which 
is located in the paper path section. The two guide units 
66 and 68 can relatively move toward and away from 
each other along the paper path section, so that the 
length of the projecting region of the tape band path is 

50 variable, and one double-coated adhesive tape piece 
can be positioned in this projecting region. 
[0053] The following is a description of the tape piece 
sticking operation of the sticking device 14. 
[0054] The tape roll 58 is wound with the tape band T 

55 that has a lead portion with a given length at its foremost 
end portion to which no tape piece A is stuck. If neces- 
sary, the tape band T is drawn out of the tape roll 58 and 
its lead portion is anchored to the reel 32 before the op- 



11 



EP 1 177 997 A1 



12 



eration of the sticking device 14 is started. 
[0055] The sticking device 14 is operated with the 
tape band T set up in this manner. During the operation 
of the sticking device 14, the controller 90 carries out 
the control illustrated in the flowcharts of FIGS. 8 and 9, 
thereby controlling the drive of various operating sec- 
tions of the sticking device 1 4. 

[0056] When the motor 52 is driven, the tape band T 
is taken up by means of the reel 32, so that the tape 
band T is delivered from the tape roll 58. As this is done, 
a given resistance is applied to the rotation of the holder 
30 by means of the force of friction between the brake 
shoe 40 and the brake drum 38, so that a suitable ten- 
sion is generated in the delivered tape band T. 
[0057] While the tape band T is being delivered, 
whether or not the leading end of the outermost one of 
the tape pieces A that are stuck to the mount D of the 
tape band T has reached the optical sensor 62a on the 
upstream side with respect to the tape band path is de- 
termined in accordance with the respective outputs of 
the two optical sensors 62a (Step S1 of FIG. 8). Let it 
be supposed, for example, that the output from the op- 
tical sensor 62a on the upstream side is on a first level 
corresponding to the mount D and that the output from 
the optical sensor 62a on the downstream side is 
changed from the first level to a second level corre- 
sponding to the tape piece A. Thereupon, the arrival of 
the tape piece A is detected. Since the tape piece A has 
a color different from that of the mount D, the tape piece 
A can be suitably detected by means of the optical sen- 
sors 62a. 

[0058] The controller 90 of the sticking device ^con- 
tains therein a motor driver 90a for controlling the rota- 
tional angle of the motor 52 and a timer 90b. Based on 
detection signals from the two optical sensors 62a, the 
controller rotates the motor 52 during the time interval 
that elapses from the instant that the distal end of the 
tape piece A is detected until a given time preset in the 
timer 90b is over (Step S3), and stops the rotation of the 
motor 52 when the given time is over (Step S4). This 
given time is set to be equal to a period of time that is 
normally required for the tape piece A to be accurately 
situated in the projecting region of the tape band path, 
which region is defined by the edge 70 of the guide block 
66 and the distal end of the guide plate 74, as the tape 
band T is delivered after the tape piece A is detected by 
means of the optical sensors 62a. The controller 90 
functions as an adjusting unit for adjusting the delivery 
of the tape band T. 

[0059] If the tape piece A is situated in the projecting 
region between the edge 70 and the distal end of the 
guide plate 74 in this manner, the solenoid valve for air 
supply that corresponds to the air cylinder 46 opens so 
that the air cylinder 46 is driven in the manner indicated 
by an arrow in FIG. 5, whereupon the pusher 48 at- 
tached to its piston rod urges the brake shoe 40 further 
to press the brake drum 38, and free rotation of the hold- 
er 30 that is fitted with the tape roll 58 is restricted. Fur- 



thermore, the rotation of the reel 32 in the direction op- 
posite to the take-up direction is restrained by means of 
the one-way clutch. Accordingly, the tape band T on the 
tape band path is restrained from moving in the delivery 
5 direction and from moving in the rewinding direction. 
Thus, the movement of the tape band T is inhibited or 
prohibited (Step S5). 

[0060] Then, a solenoid valve for a forward stroke that 
corresponds to the air cylinder 94 of the horizontal slide 

10 mechanism opens, and air is supplied to a forward- 
stroke cylinder chamber of the air cylinder 94, whereup- 
on the whole sticking device 14 is horizontally moved 
toward the paper P (Step S6). If a corresponding one of 
limit switches that constitute a limit switch group 95 is 

is turned on so that the arrival of the sticking device 14 at 
atarget horizontal moved position is detected (Step S7), 
for example, the air supply to the air cylinder 94 is 
stopped, whereupon the sticking device 14 comes to a 
standstill in this horizontal movement completion posi- 

20 tion. 

[0061 ] As this is done, the tape piece A that is situated 
in the projecting region between the edge 70 and the 
distal end of the guide plate 74 is pressed entire against 
the paper P that is held on the suction surface of the 

25 suction conveyor 8, which defines the paper path sec- 
tion, as shown in FIG. 4, whereupon the tape piece A is 
stuck to the paper P. At this point of time, the movement 
of the tape band T along the tape band path is restricted, 
so that the path length for the tape band T that ranges 

30 from the lower guide roller 60 to the upper guide roller 
64 never changes substantially. Therefore, the possibil- 
ity of the tape piece A being stuck to a position deviated 
with respect to the paper P can be eliminated or lowered. 
[0062] Then, a solenoid valve for a descending stroke 

35 that corresponds to the air cylinder 80 is driven so that 
the piston rod 82 extends as air is supplied to a descend- 
ing-stroke cylinder chamber of the air cylinder 80, and 
the lift guide unit 68 moves toward the guide block 66 
or descends, as indicated by an arrow in FIG. 5 (Step 

40 S8). 

[0063] As the lift guide unit 68 descends, as shown in 
FIG. 6, the length of the projecting region between the 
edge 70 and the distal end of the guide plate 74 is grad- 
ually reduced, so that the mount D of the tape band T is 
45 gradually separated from the tape piece A that is stuck 
to the paper P. 

[0064] The tape band path is designed so that the 
mount D can be substantially bent on a guide surface 
86 that is formed on the distal end of the guide plate 74. 

50 The guide surface 86 is formed in the shape of a smooth 
circular arc, as shown in FIG. 6, and the guide plate 74 
is formed of a material that shares a low coefficient of 
friction with the mount D. While the lift guide unit 68 is 
descending, the movement of the tape band T along the 

55 tape band path is still restricted, and the tape band path 
length between the guide rollers 60 and 64 neverchang- 
es. Accordingly, the bent region of the mount D on the 
guide surface 86 moves smoothly to the upstream side 
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(lower side) of the tape band as the lift guide unit 68 
descends. Besides, the movement of the bent region of 
the mount D is equal to the descent of the lift guide unit 
68. As the lift guide unit 68 descends, that is, as the 
guide plate 74 having the guide surface 86 that bends 
the mount D descends, therefore, the mount D can be 
separated smoothly from the tape piece A. 
[0065] The lift guide unit 68 is constructed so that it 
can ascend and descend parallel to the mount D that 
extends between the guide roller 76 and the upper guide 
roller 64. While the lift guide unit 68 is descending, there- 
fore, the state of pressure contact between the guide 
surface 86 of the guide plate 74 and the tape band T 
that is attained by the horizontal movement of the stick- 
ing device 14 in Steps S6 and S7 can be maintained. 
Thus, while the mount D is being separated from the 
tape piece A that is stuck to the paper P as the lift guide 
unit 68 descends, the tape piece A is pressed toward 
the paper P through the mount D by means of the guide 
surface 86 of the guide plate 74, so that the possibility 
of the tape piece A being separated from the paper P 
can be eliminated or lowered. 
[0066] In order to prevent the tape piece A more se- 
curely from being separated from the paper P during the 
separation of the mount D from the tape piece A, more- 
over, the sticking device 14 may be further moved to- 
ward the paper P from the completion position for the 
horizontal movement of the sticking device 14 in Steps 
S6 and S7 during the time interval between the start and 
completion of the descent of the lift guide unit 68 so that 
the force of the guide plate 74 to push the tape band T 
toward the paper P can be increased further. 
[0067] If a corresponding one of the limit switches in 
the group 95 is turned on so that the completion of the 
descent of the lift guide unit 68, that is, the completion 
of the mount separation, is detected (Step S9), thereaf- 
ter, the solenoid valve for the descending stroke is 
turned off to stop the air supply to the descending-stroke 
cylinder chamber of the air cylinder 80, and the lift guide 
unit 68 is held in a descent completion position. Further, 
the solenoid valve for the forward stroke that corre- 
sponds to the air cylinder 94 of the horizontal slide 
mechanism closes, a solenoid valve for a backward 
stroke opens, and air is supplied to a backward-stroke 
cylinder chamber of the air cylinder 94, whereupon the 
whole sticking device 14 is horizontally moved away 
from the paper P (Step S10), and only the stuck tape 
piece A is left on the paper P on the suction conveyor 8. 
[0068] When the sticking device 14 is returned to its 
standby position of FIG. 1 (Step S11), the solenoid valve 
for the backward stroke that corresponds to air cylinder 
94 closes so that th e horizontal movement of the sticking 
device 14 in the returning direction is completed. Fur- 
ther, a solenoid valve for an ascending stroke that cor- 
responds to the lift guide unit 68 is turned on so that air 
is supplied to an ascending-stroke cylinder chamber of 
the air cylinder 80, whereupon the lift guide unit 68 as- 
cends (Step S12). If the completion of the ascent is de- 



tected by means of the limit switches (Step S1 3), the air 
supply is stopped, and the lift guide unit 68 is held in its 
standby position. Furthermore, the solenoid valve for air 
supply that corresponds to the air cylinder 46 is turned 

5 off, and a solenoid valve for air discharge is turned on, 
whereupon air in the cylinder chamber of the air cylinder 
46 is discharged, and the piston rod is returned by 
means of the spring force of a return spring in the air 
cylinder. As this is done, application of braking force to 

10 the brake drum 38 by means of the pusher 48, that is, 
restraint of the movement of the tape band, can be can- 
celed (Step S13). In consequence, the sticking device 
14 is restored to its initial state and stands ready for the 
next automaticconnecting operation of the paper supply 

is unit 1 . 

[0069] According to the sticking device 1 4 of the em- 
bodiment described above, the mount D can be securely 
separated simultaneously with the operation for sticking 
the tape piece A, so that it is considerably conducive to 

20 the smooth advance of the automatic connecting oper- 
ation forthe paper P by means of the paper supply unit 1 . 
[0070] If the given spaces L are previously secured 
between the successive tape pieces A on the tape band 
T, as in the case of this embodiment, moreover, the stick- 

25 ing device 14 can more securely stick the tape pieces 
A and separate the mount D. Since the tape pieces A 
are colored, furthermore, the detection of the tape piec- 
es A by means of the optical sensors 62a is easy, and 
the accuracy of delivery of the tape band T and the po- 

30 sitioning accuracy for the tape pieces A are improved. 
[0071] Further, the normal braking force can be set at 
a low level by increasing the braking force of the holder 
30 by means of the air cylinder 46 so that the tape band 
T can be satisfactorily delivered by means of the motor 

35 52. In separating the mount D, furthermore, the braking 
force is increased, and the tape band T is restrained 
from running freely, so that the separating operation can 
be carried out securely. 

[0072] The present invention is not limited to the em- 
40 bodiment described above, and the specific configura- 
tions of individual parts can be changed variously. Al- 
though the guide block 66 and the guide plate 74 in the 
foregoing embodiment are configured as members that 
are in sliding contact with the tape band T, one or both 
^5 of them may be replaced with a roller or pin. 

[0073] Further, the lift guide unit 68 may be provided 
integrally with a take-up reel so that the reel can be ro- 
tated to take up the mount D in synchronism with the 
descent of the lift guide unit 68. If the lift guide unit 68 
50 is then raised, in this case, the tape band T can be de- 
livered without rotating the reel. 
[0074] Furthermore, the web to which the tape pieces 
A are to be stuck is not limited to a cigarette paper or tip 
paper. 

55 
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Claims 

1 . In an adhesive tape piece sticking device that sticks 
a double-coated adhesive tape piece to a web in a 
web path section defined by a guide element and 
constituting apart of a web path, the adhesive tape 
piece sticking device comprising: 

a delivery section for delivering an adhesive 
tape band composed of a mount and a plurality 
of double-coated adhesive tape pieces provid- 
ed thereon; 

a guide section including first and second guide 
units arranged for relative movement toward 
and away from each other along the web path 
section and for relative movement relative to 
said guide element in a direction across the 
web path section, said first and second guide 
units serving to guide the adhesive tape band 
from a mount side thereof and form a projecting 
region with a variable region length in an adhe- 
sive tape band path, said projecting region pro- 
jecting toward the web path section in the di- 
rection across the web path section, extending 
along the web path section, and permitting one 
of the double-coated adhesive tape pieces to 
be positioned in said projecting region; 
a first drive section for relatively moving said 
first and second guide units and said web path 
section toward and away from one another in a 
direction across the web path section; and 
a second drive section for relatively moving 
said first and second guide units toward and 
away from each other along the web path sec- 
tion. 

2. An adhesive tape piece sticking device according 
to claim 1 , wherein: 

said guide section includes a guide section 
body movable toward and away from the web 
path section in the direction across the web 
path section, 

said second guide unit is fixed to said guide 
section body, 

said first guide unit is supported on said guide 
section body for movement relative to said 
guide section body along the web path section, 
said first drive section moves said guide section 
body toward and away from said guide section 
body in the direction across the web path sec- 
tion, and 

said second drive section moves said first guide 
unit toward and away from said guide section 
body along the web path section. 

3. An adhesive tape piece sticking device according 
to claim 2, wherein said guide section includes a 



first guide roller located on an upstream side of said 
projecting region in the adhesive tape band path 
and rotatably supported on said guide section body 
in a position opposite from the web path section with 

5 respect to said projecting region in the direction 
across the web path section, a base block support- 
ed on said guide section body for movement relative 
to said guide section body along the web path sec- 
tion, and a second guide roller located on a down- 

10 stream side of said projecting region in the adhesive 
tape band path and rotatably supported on said 
base block in a position opposite from the web path 
section with respect to said projecting region in the 
direction across the web path section. 

15 

4. An adhesive tape piece sticking device according 
to claim 1 , wherein said plurality of double-coated 
adhesive tape pieces are stuck to said mount be- 
forehand at spaces from one another in a longitudi- 

20 nal direction of said adhesive tape band. 

5. An adhesive tape piece sticking device according 
to claim 1 , which further comprises: 

25 a detection unit, located opposite the adhesive 

tape band path, for outputting a detection signal 
indicative of a running position of said adhesive 
tape band in the adhesive tape band path, and 
an adjusting unit for adjusting delivery of said 

30 adhesive tape band by means of said delivery 

section in accordance with said detection sig- 
nal. 

6. An adhesive tape piece sticking device according 
35 to claim 5, wherein said plurality of double-coated 

adhesive tape pieces have a color different from 
that of said mount, and 

said detection unit includes at least one opti- 
cal sensor located opposite the adhesive tape band 
40 path. 

7. An adhesive tape piece sticking device according 
to claim 1 , which further comprises a movement re-, 
straining unit for temporarily restraining the move- 
rs ment of said adhesive tape band along the adhesive 

tape band path. 

8. An adhesive tape piece sticking device according 
to claim 7, which further comprises a brake mech- 

50 anism including a brake drum rotatable together 
with a roll of said adhesive tape band and a brake 
shoe arranged in sliding contact therewith, and 

wherein said movement restraining unit in- 
cludes a pusher arranged to press said brake shoe 

55 and a pusher actuator for pressing the pusher 
against said brake shoe. 

9. An adhesive tape piece sticking device according 
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to claim 7, which further comprises a control section 
for controlling the drive of said delivery section, said 
first and second drive sections, and said movement 
restraining unit. 
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